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An estimated 4.7 million patients were living with total knee arthroplasty (TKA) in 2010 \[[@CR1], [@CR2]\], with annual replacement rates of approximately 700,000, with projections to increase to 3.48 million annual procedures by the year 2030 \[[@CR3]\]. Although total knee replacement is effective in improving outcomes in most patients, studies have found that up to 20% of patients are dissatisfied with the results of their TKA \[[@CR4], [@CR5]\]. In a study of younger patients who underwent a surgically successful TKA (age range 19--60 years, mean age 54 years), only 66% of patients felt that their knee felt normal, with 34% experiencing residual symptoms following TKA, including persistent pain, stiffness, swelling, or functional limitations, and with 10% of patients expressing dissatisfaction with the overall function of their knee after the procedure \[[@CR6]\].

There are numerous causes of persistent pain after joint replacement and multiple authors have outlined diagnostic approaches to investigate pain after TKA \[[@CR7]--[@CR10]\]. In 2014, Vince \[[@CR11]\] described nine modes of failure of the total replacement knee. The first eight modes delineate surgical or local complications, with the ninth mode categorized as "no diagnosis" or unexplained pain. The patient with unrelieved pain or new pain after joint replacement must first be evaluated for the first eight modes, including infection, tendon rupture, contracture, tibial-femoral instability, patellar tracking abnormality, osteolysis or fracture, and hardware failure. With newer surgical techniques and materials, infection has become the most common reason for failure after TKA \[[@CR8]\].

After mechanical, infectious, and vascular etiologies have been ruled out, neuropathic pain should be considered in the differential \[[@CR12]\]. This is especially indicated in the presence of clinical findings associated with neurological involvement. Neurologic differential diagnosis includes radiculopathy and peripheral nerve lesions, including lumbar, lumbosacral, sciatic, and femoral nerve lesions. Complex regional pain syndrome must be a consideration as well \[[@CR12]\]. Spinal cord pathology and focal or global central nervous system lesions are less likely to contribute to focal knee area pain but have been reported \[[@CR13]--[@CR17]\].

We present a clinically challenging case of post-TKA persistent pain with associated abnormal neurological findings. A diagnosis of cervical spondylotic myelopathy was ultimately found to be the cause of the localized knee pain secondary to spasticity causing recurrent knee flexion. We perform a literature review of similar cases and briefly review the diagnosis and treatment of cervical spondylotic myelopathy.

Case presentation {#Sec2}
=================

A 65-year-old female initially presented to an outpatient orthopedic clinic with a complaint of severe right knee pain intractable to medication and conservative management. Her past medical history included hypertension. Clinical evaluation was consistent with knee osteoarthritis, and anteroposterior, lateral, and patellar views of the right knee confirmed advanced degenerative arthritis. She underwent an uncomplicated TKA using a medial parapatellar approach with a computer-assisted instrumentation system.

Post-operatively, she complained of severe posterior knee pain and spasm in the area of the knee. There were no associated paresthesia, systemic symptoms, skin sudomotor, or vascular changes. Radiographs of the knee revealed satisfactory position and alignment of the mechanical components with no signs of loosening of hardware or infection. She was seen multiple times in the orthopedic office over the next month due to persistent muscle spasm with involuntary flexion and extension of her knee with associated posterior knee pain. Diazepam and cyclobenzaprine offered no relief.

She was referred for physiatric evaluation for persistent spasm and 10/10 pain with knee extension. At that time, she had no pain at rest but complained of cyclical and persistent 10/10 painful spasms that would wake her up at night. She denied sensation changes or paresthesia. Physical examination revealed no color or temperature changes of the knee. Deep tendon reflexes were found to be brisk in the bilateral triceps and wrist extensors, as well as in the left quadriceps. The Babinski reflex was downgoing. There was a positive Hoffmann sign on the right with decreased strength of 4/5 in the entire right arm with mild wasting of intrinsics but otherwise preserved muscular strength of the extremities.

Magnetic resonance imaging (MRI) of the cervical spine revealed multilevel spondylosis worst at C4--C5, with grade I degenerative retrolisthesis with disk herniation causing marked degree central spinal canal stenosis at C4--C5 and C5--C6, with myelomalacia and cord edema. MRI of the brain revealed a small focal fusiform aneurismal dilatation, 3 mm in diameter and 7 mm in length of the left middle cerebral artery branch distal to the M1 segment. This incidental finding was thought unlikely to be contributory to the patient's complaints. These findings suggested the cervical spondylotic myelopathy as the most likely cause of painful spasms in the knee area.

She had minimal interim improvements in pain and stiffness with baclofen and physical therapy. Surgical cervical spine decompression was recommended to relieve cord compression. Surgery was refused for approximately 4 months, during which time her functional status significantly declined. She required a walker due to her spastic gait. She additionally developed shoulder pain. Five months after her initial knee replacement surgery, she agreed to undergo a posterior cervical decompression at C3--C7 with bilateral lateral foraminectomy and fusion from C3 to T1 with pedicular fixation, lateral mass instrumentation, and local bone graft.

She had a satisfactory outcome following the cervical decompression, with post-operative improvement in her leg tone and leg pain but with persistent mild neuropathic pain in the arms. She was able to return to work 10 months after her initial knee replacement surgery.

Discussion {#Sec3}
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Isolated knee area pain thought to be due to cervical pathology has been reported \[[@CR13], [@CR14], [@CR16], [@CR17]\]. Pain in the lower extremities may be secondary to spinal cord compression or myelopathy \[[@CR18]\]. Cervical spondylotic myelopathy is a condition in which narrowing of the spinal canal and compression of the spinal cord occur due to degenerative changes, such as facet hypertrophy, disk herniation, hypertrophy or ossification of the longitudinal ligaments, and other degenerative changes \[[@CR19]\].

The incidence of cervical spondylotic myelopathy is estimated at 1.6/100,000 population \[[@CR20]\] and contributes to approximately 23.6% of cases of non-traumatic spinal cord injury (SCI) \[[@CR21]\]. The incidence of radiologic findings of spinal cord impingement in asymptomatic individuals increases with age and has been described as occurring in 16% of patients aged \<64 years and in 26% in those aged \>64 years \[[@CR22]\]. Spinal cord compression with findings of hyperintense T2 intraparenchymal cord signal on MRI is found in nearly all patients with clinical myelopathy \[[@CR23]\]. However, not all patients with radiological findings of spinal cord compression have clinical signs of myelopathy, and this is attributed to the influence of the length of time of compression, with increasing duration of compression being associated with development of clinical symptoms \[[@CR23]\]. Other studies have noted that approximately 5--8% \[[@CR24], [@CR25]\] of patients with known radiographic cervical stenosis will progress annually from neurologically normal to clinically myelopathic. Patients with cervical spondylotic myelopathy have been noted to develop symptomatic SCI at a rate of approximately 0.2% per year \[[@CR26]\], while other studies have shown variable natural progression of the condition \[[@CR19], [@CR27]\].

Treatment for spondylotic myelopathy is surgical decompression and fusion followed by rehabilitation. Dependent on length and severity of cord damage, surgical decompression may fully relieve symptoms. In more long-standing cases, the clinical cord damage may be irreversible, and the patient may have persistent SCI symptoms such as weakness, myelopathic gait, neurogenic bowel and bladder, or isolated long tract findings, such as persistent hyperreflexia and spasticity on clinical exam \[[@CR19], [@CR28]\].

Although cervical stenosis in the setting of degenerative changes can be theoretically worsened with dynamic neck movements required for intubation or static positions during surgery, there is minimal literature suggesting an association or correlation with onset of symptomatic myelopathy after surgical procedures. There are very limited case reports of acute post-surgical myelopathy \[[@CR29], [@CR30]\]. It is most likely that the patient had subclinical myelopathy prior to the knee replacement, and the post-operative knee pain acted as a nociceptor, which exacerbated spasticity and extensor tone, which in turn resulted in a vicious cycle of pain and spasm.

To our knowledge, this is the first reported case of post-TKA knee pain and spasm due to cervical spondylotic myelopathy. Both cervical spondylosis and osteoarthritis of the knee are common in the general population. There is no current literature to suggest that surgical procedures acutely worsen the cervical stenosis and lead to symptomatic myelopathy. Cervical myelopathy with minimal symptomatology can be exacerbated with a nociceptive stimulus such as a surgical procedure. Worsened spasticity can then contribute to a reverberating cycle of pain and spasm.

Evaluation of extremity pain in patients before and after joint replacement should include neurological causes of pain in the differential diagnosis. A thorough history and physical must be performed including both a musculoskeletal and neurologic examination. Upper motor neuron or lower motor neuron findings should be evaluated and placed into clinical context.
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